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(67)  An LED light device and a circuit preparation
method thereof are provided. The LED light device in-
cludes a base (2-1), an LED light unit, and a lamp shade
(2-3). The LED light-emitting unit and the lamp shade
(2-3) are arranged on the base (2-1). The lamp shade
(2-3) covers the LED light-emitting unit inside. An inner
surface of the lamp shade (2-3) includes a light distribu-
tion surface (2-31) and a thermally-conductive surface
(2-32), so that the entire device can dissipate heat all
around, thereby greatly improving the heat dissipation
performance of the device. The circuit preparation meth-
od includes following steps of: providing a base which is
a physical entity having a three-dimensional structure on
the surface thereof; coating a circuit layer on the base

surface through a programmable coating equipment,
manual coating or the combined mode, wherein the cir-
cuit layer is a liquid or powder coating containing metal
materials, and the thickness of the circuit layer is 20 um
or more; baking the base coated with the circuit layer at
the high temperature of 100-1,000°C until the circuit layer
is dried; and obtaining a base having a three-dimensional
circuit after cooling. By adopting the method, a three-di-
mensional circuit can be manufactured directly on the
surface of the base without a circuit board, to achieve
electrical connection.
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Provide a base having a three-dimensional struchure

g

Coat a circuit layer on a base surface

g

Put the base coated with a circuit layer in a heater for sintering reinforcement

g

After cooling, obtain a base having a three-dimensional circuit

Figure 1
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Description
Field of Invention

[0001] The invention particularly relates to an LED
lighting device and a lamp shade, and preparation meth-
od for its circuit.

Description of Related Arts

[0002] Chips used in LED (light emitting diode) lamps
are required to be connected with circuits and then can
be lighted up, but electrical circuits for lighting up the
chips in the traditional LED lamps are realized through a
circuit board. The circuit board is usually called PCB
(printed circuit board). The manufactured PCB is mount-
ed on a lamp base, and then the chips are welded at
corresponding positions of the circuit board, thereby
forming a prototype of the LED lamp. Unfortunately, the
PCB is usually a flat plate, and all the circuits must be in
one plane, which is bound to occupy a lot of space and
is adverse to the design of some special lamp structures.
[0003] In the electronic assembly, the circuit boards
are also akey part, and are equipped with other electronic
components and connected with the circuits, to provide
a stable circuit working environment. The most common
circuit boards in application are planar PCBs usually
painted with green paint. Copper plates are formed on
both sides of a substrate by an electroplating way; the
precise position of a circuit layer is determined by a pho-
tocopying and printing process; and then the excess cop-
per is etched away and a layer of tin is welded on the
surface of the circuit layer, thereby forming the circuit
boards used in the daily production of people.

[0004] The existing circuit board production process
has been very mature, but something unsatisfactory can
be found everywhere. The waste liquid pollution gener-
ated by the electroplating way is serious. The purification
treatment may generate high costs; many companies are
driven by interests to discharge sewage wantonly, which
may cause immeasurable harms to humans and the en-
vironment. On the other hand, for the considerations of
positioning and efficiency, people commonly adopt the
photocopying and printing process to determine the pre-
cise position of the circuit layer on the copper plate when
the circuit layer of each circuit board is manufactured;
and this process greatly limits the degrees of freedom of
the circuit boards while bringing convenience, so that the
whole circuit board has to be made into a two-dimension-
alflat plate, without showing any three-dimensional struc-
ture.

[0005] In view of this, people want to find a process
method which is more environmentally friendly and ca-
pable of manufacturing a three-dimensional circuit to re-
place the process flow of the existing circuit boards.
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SUMMARY OF THE PRESENT INVENTION

[0006] An object of this invention is to solve the above
technical problems, and provide a preparation method
for a coating type three-dimensional circuit and its appli-
cation. The method of this invention can be used for di-
rectly manufacturing the complex three-dimensional cir-
cuit on the lamp base, so that the LED lamps do not need
to depend on the circuit board, and the design of the
lamps is free and diverse due to the three-dimensional
circuit. This method is further promoted, so that the meth-
od for manufacturing the three-dimensional circuit ac-
cording to the invention avoids the adverse effects of the
traditional circuit board manufacturing process on the en-
vironment.

[0007] The object of the invention is realized by means
of the following technical solution:

In afirstaspect, the invention relates to a preparation
method for a coating type three-dimensional circuit,
wherein the method comprises steps of:

(A) providing a base, wherein the base is a phys-
ical entity having a three-dimensional structure
on a surface of the base;

(B) coating a circuit layer on the surface of the
base by using a programmable coating equip-
ment, manual coating or a combined mode of
using the programmable coating equipmentand
manual coating, wherein the circuit layer is a lig-
uid or powder coating containing metal materi-
als, and a thickness of the circuit layer is 20 pm
or more;

(C) baking the base coated with the circuit layer
at a high temperature of 100-1,000°C until the
circuit layer is dried; and

(D) obtaining a base having the three-dimen-
sional circuit after cooling.

[0008] Wherein the programmable coating equipment
can be precisely positioned after programming, to draw
a circuit layer pattern in fast dispensing or pressure ex-
trusion way in accordance with wiring requirements. Part
or all of the circuit layer pattern can be formed through
manual painting. The above-mentioned high-tempera-
ture baking process contributes to a better consolidation
of the circuit layer on the lamp base.

[0009] Preferably, the base is a columnar, massive,
trumpet-shaped or truncated pyramid-shaped physical
entity having the three-dimensional structure on the sur-
face thereof.

[0010] Preferably, the three-dimensional structure is
selected from a group consisting of boss, groove, arched
projection and sinking structure.

[0011] Preferably, the base is made of a metal with an
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insulating material, a polymer material, heat-resistant
plastic or ceramic.

[0012] Preferably, the base is a lamp base.

[0013] Preferably, the programmable coating equip-
ment is capable of reading drawn CAD drawings to au-
tomatically draw the circuit layer pattern.

[0014] Preferably, the programmable coating equip-
ment is capable of directly drawing the required circuit
layer pattern through SCM programming.

[0015] Preferably, the programmable coating equip-
ment is a dispenser.

[0016] Preferably, the dispenser comprises a dispens-
ing device.

[0017] More preferably, the dispensing device has de-
grees of freedom in three directions of X, Y and Z.
[0018] More preferably, the dispensing device is able
to smoothly move in a synthesis route of three dimen-
sions of X, Y and Z.

[0019] Preferably, the circuit layer is metal slurry. The
metal slurry has a certain viscosity, preferably silver
paste.

[0020] Preferably, the cooling method is drying, air dry-
ing or instrument cooling.

[0021] In a second aspect, the invention relates to an
LED bulb lamp without circuit board, comprising a bulb,
light-emitting chips, a lamp base and a lamp holder,
wherein the lamp base comprises a three-dimensional
circuit; the three-dimensional circuit is a circuit layer coat-
ed on asurface of the lamp base through coating process,
and a thickness of the circuit layer meets electrical indi-
cators of the bulb lamp.

[0022] Preferably, the lamp base is a trumpet-shaped
ceramic base having a three-dimensional structure on
an upper surface thereof.

[0023] Preferably, the three-dimensional structure
comprises a boss and an arched projection.

[0024] Preferably, the bulb is a transparent lamp
shade.

[0025] Preferably, the light-emitting chips are welded
on the lamp base.

[0026] Preferably, electrode pins of the light-emitting
chips contact the circuit layer.

[0027] Preferably, the coating process is able to be
achieved by using a programmable coating equipment,
manual coating or a combined mode of using the pro-
grammable coating equipment and manual coating.
[0028] Preferably, thecircuitlayeris aconductive silver
paste.

[0029] Preferably, the electrical indicators comprise a
maximum voltage and a maximum currentwhich are able
to be borne by the circuit layer.

[0030] Preferably, the thickness of the circuit layer is
20 wm or more. Only if the thickness of the circuit layer
is 20 um or more, the electrical indicators of the bulb
lamp are able to be met.

[0031] Preferably, a driving device is installed in the
lamp holder.
[0032] Inathirdaspect,theinventionrelatestoanelec-
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tronic device without circuit board, comprising a sub-
strate, an electronic component and a housing, wherein
the substrate comprises a three-dimensional circuit; the
three-dimensional circuit is a circuit layer coated on a
surface of the substrate through coating process, and a
thickness of the circuit layer meets electrical indicators
of the electronic component.

[0033] Preferably, the substrate is a square ceramic
substrate having a three-dimensional structure on the
surface thereof.

[0034] Preferably, the three-dimensional structure is
selected from a group consisting of a boss, a groove and
a downwards arched structure.

[0035] Preferably, the electronic component is welded
on the lamp base.

[0036] Preferably, electrode pins of the electronic com-
ponent contact the circuit layer.

[0037] Preferably, the electronic component is select-
ed from a group consisting of resistors, capacitors, in-
ductors, diodes, triodes and integrated chips.

[0038] Preferably, the coating process is able to be
achieved by using a programmable coating equipment,
manual coating or a combined mode of using the pro-
grammable coating equipment and manual coating.
[0039] Preferably, the electrical indicators comprise a
maximum voltage and a maximum current which are able
to be borne by the circuit layer.

[0040] Preferably, the thickness of the circuit layer is
20 wm or more. Only if the thickness of the circuit layer
is 20 um or more, the electrical indicators of the electronic
device are able to be met.

[0041] Preferably, the electronic device is encapsulat-
ed by a housing.

[0042] In a fourth aspect, the invention provides an
LED lighting device, comprising: a base, an LED light-
emitting unit and a lamp shade; wherein:

the LED light-emitting unit is arranged on an upper
surface of the base; the lamp shade contacts with
the base directly, and covers the LED light-emitting
unit; the LED light-emitting unit comprises a plurality
of LED light-emitting chips and a circuit coating; the
circuit coating is directly coated on the upper surface
of the base; the LED light-emitting chips are directly
disposed on the upper surface of the base, and elec-
trode pins of the light-emitting chips are electrically
connected with the circuit coating;

the lamp shade has an outer surface and an inner
surface; the outer surface is a light exit surface; the
inner surface comprises a light distribution surface
and a thermally-conductive surface, wherein, the
light distribution surface is arranged on an inner sur-
face region corresponding to the LED light-emitting
chips; the light non-distribution surface is in clear-
ance fit with the LED light-emitting chips, to form a
light distribution chamber together with the upper
surface of the base; the thermally-conductive sur-
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face is arranged on an inner surface part other than
a part where the LED light-emitting chips are in-
stalled on the base, or an inner surface region cor-
responding to the entire upper surface, and closely
fits with the base; and the thermally-conductive sur-
face is at least distributed in a central region and an
edge region of the inner surface.

[0043] Preferably, the central region covers 10-55% of
a projected area of the entire inner surface.

[0044] Preferably, the inner surface of the lamp shade
consists of the light distribution surface and the thermally-
conductive surface.

[0045] Preferably, the lamp shade is made of transpar-
ent ceramic or glass.

[0046] Preferably, the transparent ceramic is selected
from a group consisting of PLZT (Plomb Lanthanum Zir-
conate Titanate), CaF,, Y,03, YAG (yttrium aluminum
garnet), polycrystalline AION and MgAl,O,.

[0047] Through repeated experiments, the inventors
manufacture the lamp shade by using PC, glass and
transparent ceramic respectively. The experimental re-
sults show that the junction temperature rise of PC is
maximum; the junction temperature rise of the glass lens
is significantly lower than that of PC, and the junction
temperaturerise of transparent ceramiclensis lower than
that of glass. Therefore, the invention adopts the ceramic
and glass with better thermal conductivity and lower junc-
tion temperature rise in use.

[0048] Preferably, the LED light-emitting unit further
comprises a circuit board; the LED light-emitting chips
are disposed on the circuit board, and the circuit board
is disposed on the base.

[0049] Preferably, the circuit coating is a liquid or pow-
der coating containing metal material; a thickness of a
circuit layer of the circuit coating is 20 wm or above.
[0050] Preferably, the metal material of the circuit coat-
ing is selected from a group consisting of molybdenum,
manganese, tungsten, silver, gold, platinum, silver-pal-
ladium alloy, copper, aluminum and tin material.

[0051] Preferably, the upper surface of the base is flat,
curved, or in a shape of multi-planar combination.
[0052] Preferably, the outer surface of the lamp shade
is made into specific curved shape in accordance with
requirements of light distribution; the inner surface in con-
tact with the base is a curved shape corresponding to
the upper surface of the base.

[0053] Preferably, the base has a first cooling hole.
[0054] Preferably, the lamp shade has a second cool-
ing hole, wherein, the second cooling hole is correspond-
ingly communicated with the first cooling hole.

[0055] Preferably, the base is a metal base coated with
an insulating layer, or a base made of an insulating ma-
terial.

[0056] Preferably, the base has a hollow structure; the
first cooling hole on the base is communicated with an
outside air through a side of the base.

[0057] Preferably,the base hasanon-hollow structure;
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cooling fins are arranged on an outer surface of the base.
[0058] Preferably, the device further comprises a pow-
er supply chamber, wherein the power supply chamber
is not communicated with the base, namely, a cavity of
the power supply chamber is isolated from the base. An
outer housing of the power supply chamber is connected
to the base in inserting, clamping and screwing modes,
to realize independent cooling, so as to reduce the influ-
ence of heat generated by chips, and enhance the overall
thermal capacity of the entire LED lighting device.
[0059] According to the LED lamp shade of this inven-
tion, the surface of the lamp shade comprises the outer
surface and the inner surface; the outer surface is the
light exit surface; the inner surface comprises the light
distribution surface and the thermally-conductive sur-
face, wherein the light distribution surface is the light in-
cidence surface, and the thermally-conductive surface is
at least distributed in the central region of the inner sur-
face.

[0060] Preferably, the central region covers 10-55% of
a projected area of the entire inner surface, and the LED
lamp shade is made of thermally-conductive and trans-
parent materials.

[0061] Preferably, the thermally-conductive surface is
also distributed in the edge region of the inner surface.
[0062] Preferably, the LED lamp shade is made of
transparent ceramic, glass or plastic.

[0063] Preferably, the transparent ceramic is selected
from a group consisting of PLZT, CaF,, Y,03, YAG, poly-
crystalline AION and MgAl,O,.

[0064] An LED lighting device according to the inven-
tion, comprising the above-mentioned lamp shade, fur-
ther comprising a base and an LED light-emitting unit,
wherein the LED light-emitting unit is arranged on an up-
per surface of the base; the lamp shade is in direct contact
with the base, and covers the LED light-emitting unit; the
light distribution surface and the upper surface of the
base form a light distribution chamber accommodating
the LED light-emitting unit; the thermally-conductive sur-
face closely fits with the upper surface of the base, to
compose a heat flow path.

[0065] Preferably, a specific structure of the LED light-
emitting unit is any of the following structures:

(1) The LED light-emitting unit comprises a plurality
of LED light-emitting chips and a circuit board; the
LED light-emitting chips are disposed on the circuit
board, and the circuit board is disposed on the base;
or

(2) The LED light-emitting unit comprises a plurality
of LED light-emitting chips and a circuit coating; the
circuit coating is directly coated on the upper surface
of the base; the LED light-emitting chips are directly
disposed on the upper surface of the base, and elec-
trode pins of the light-emitting chips are electrically
connected with the circuit coating.

[0066] Preferably, the circuit coating is metal slurry.
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[0067] Preferably, the upper surface of the base is flat,
curved, or in a shape of multi-planar combination.
[0068] Preferably, the base has a first cooling hole; the
LED lamp shade has a second cooling hole; the second
cooling hole is correspondingly communicated with the
first cooling hole.

[0069] Preferably, the base is a metal base coated with
an insulating layer, or a base made of an insulating ma-
terial.

[0070] Preferably, a structure of the base is any of the
following structures:

(1) The base has a hollow structure; the first cooling
hole on the base is communicated with an outside
air through a side of the base; or

(2) The base has a non-hollow structure; cooling fins
are arranged on an outer surface of the base.

[0071] Preferably, the device further comprises a pow-
er supply chamber, wherein an outer housing of the pow-
er supply chamber is connected to the base; and a cavity
of the power supply chamber is isolated from the base.
[0072] Compared with the prior art, the invention has
the following beneficial effects:

The invention abandons the use of the circuit board,
so that the structure of the LED lamp is further sim-
plified, meanwhile, the purpose of directly manufac-
turing three-dimensional circuit on the lamp base is
reached. Onthis basis, the invention further provides
a manufacturing method of a three-dimensional cir-
cuit, which is more environmentally friendly than the
traditional process.

[0073] The material having better thermal conductivity
is employed as the lamp shade, as a result, heat gener-
ated by the chips not only can be dissipated via the base,
but also can be transferred outwards via the thermally-
conductive surface which is directly adhered to the base
and arranged on the inner surface of the lamp shade.
The thermally-conductive surface of the lamp shade is
distributed in the central region and the edge region of
the inner surface, so compared with the prior art only
having the edge contact, a contact area between the lamp
shade and the base is increased, thereby improving the
heat dissipation function of the lamp shade. Inventors of
the invention make calculations by computer thermal-
simulation software. According to the invention, com-
pared with existing products having the materials, sizes
and powers same as those of the LED lighting device of
the invention and only having edge contact, the junction
temperature rise is reduced significantly and can be re-
duced by at least 30°C.Meanwhile, the experimental re-
sults obtained by the inventors through repeated exper-
imental verification completely conformto the results sim-
ulated by the computer thermal-simulation software.

[0074] Inventors of the invention make calculations by
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computer thermal-simulation software. When the area
ratio of the central region of the thermally-conductive sur-
face to the projected area of the inner surface is in the
range of 10-55%, the calculated junction temperature rise
decreases obviously and linearly; when the area ratio is
less than 10% or greater than 55%, the junction temper-
ature rise changes slightly. As shown in Figure 18, the
horizontal axis represents the ratio of the central region
occupying the projected area of the inner surface, and
the vertical axis represents the junction temperature.

[0075] In addition, some preferred structures of the in-
vention, such as the cooling hole and hollow base, can
further enhance the heat dissipation function, thus allow-
ing the entire device to dissipate heat in all directions,
greatly improving the heat dissipation performance of the
device, and prolonging the service life of the device. An
independently arranged power supply chamber allows
the heat generated by the chips and a power supply to
be dissipated outwards by different structures respec-
tively, thereby reducing the impact on the power supply
caused by the heat generated by the chips, and further
reducing the impact on the power supply caused by ex-
cessive heat. Further, due to the improvement of the heat
dissipation performance, the lighting device of higher
power can be manufactured without increasing the size
of the device, and the lighting brightness of the device is
improved, while the use range and flexibility of the LED
lighting device are improved in life and industrial use.

BRIEF DESCRIPTION OF THE DRAWINGS

[0076] Other features, objects, and advantages of the
invention will become more apparent from reading the
description of non-limiting embodiments detailed with ref-
erence to the following figures:

Figure 1 is a step block diagram of a specific em-
bodiment of the process of the invention;

Figure 2is a structure diagram of a lamp base having
a three-dimensional circuit manufactured by using
the process according to the invention in Embodi-
ment 1;

Figure 3 is a schematic diagram of a dispenser used
in the process for manufacturing the lamp base in
Embodiment 1;

Figure 4 is a structure diagram of embodiment 2 ofan
LED bulb lamp of the invention;

Figure 5 is a schematic diagram of a circuit board
manufactured by using the traditional process;

Figure 6 is a schematic diagram showing that a sub-
strate of an electronic device in Embodiment 3 has
not been coated with a circuit layer;
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Figure 7 is a schematic diagram showing that the
substrate of the electronic device in Embodiment 3
has been coated with the circuit layer and installed
with components;

Figure 8 is a schematic diagram of Embodiment 3;

Figure 2-1 is an overall structure diagram of an LED
lighting device in Embodiment 4 of the invention;

Figure 2-2 is a cross-sectional structure of the LED
lighting device in Figure 2-1;

Figure 2-3 is an overall structure diagram of an LED
lighting device in Embodiment 5 of the invention;

Figure 2-4 is a cross-sectional structure of the LED
lighting device in Figure 2-3;

Figure 2-5is an overall structure diagram of the LED
lighting device in Embodiment 5 of the invention;

Figure 2-6 is a cross-sectional structure of the LED
lighting device in Figure 2-5;

Figure 2-7 is an assembly diagram of an LED lighting
device in Embodiment 7 of the invention;

Figure 2-8 is a structure diagram of light-emitting
units of the LED lighting device in Embodiment 7 of
the invention;

Figure 2-9 is an overall structure diagram of the LED
lighting device in Embodiment 7 of the invention;

Figure 2-10is an overall structure diagram of an LED
lighting device in Embodiment 8 of the invention.

Figure 2-11 is a cross-sectional structure of the LED
lighting device in Figure 2-10.

Figure 2-12is an overall structure diagram of an LED
lighting device in Embodiment 9 of the invention;

Figure 2-13 is a cross-sectional structure of the LED
lighting device in Figure 2-12;

Figure 2-14 is a detailed distribution diagram of a
light distribution surface 2-31 and a thermally-con-
ductive surface 2-32 of a lamp shade 2-3 as shown
in Figure 2-2.

Figure 2-15 is a detailed distribution diagram of the
light distribution surface 2-31 and the thermally-con-
ductive surface 2-32 of a lamp shade 2-3 as shown
in Figure 2-4.

Figure 2-16 is a detailed distribution diagram of the
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light distribution surface 2-31 and the thermally-con-
ductive surface 2-32 of a lamp shade 2-3 as shown
in Figure 2-6.

Figure 2-17 is a detailed distribution diagram of the
light distribution surface and thermally-conductive
surface of a lamp shade as shown in Figure 2-12.

Figure 2-18 is curve diagram of cooling results of the
LED lamp shade simulated by computer;

Figure 2-19 is an overall structure diagram of the
LED lighting device in Embodiment 10 of the inven-
tion;

Figure 2-20 is a cross-sectional structure of the LED
lighting device in Figure 2-19;

[0077] Wherein, 1 is the first lamp base; 2 is the first
conductive silver paste; 3 is the second conductive silver
paste; 4 is the first boss; 5 is the square groove; 6 is the
bulb; 7 is the third conductive silver paste; 8 is the light-
emitting chip; 9 is the second boss; 10 is the arched pro-
jection; 11 is the electrical cable; 12 is the second lamp
base; 13 is the lamp holder; 14 is the plate; 15 is the first
circuitlayer; 16 is the first device; 17 is the second device;
18 is the welding point; 19 is the substrate; 20 is the
circular groove; 21 is the third boss; 22 is the downwards
arched structure; 23 is the second circuit layer; 24 is the
first component; 25 is the second component; 26 is the
outer housing; 2-1 is the base; 2-2 is the LED light-emit-
ting chip; 2-3 is the lamp shade; 2-31 is the light distri-
bution surface; 2-32 is the thermally-conductive surface;
2-4 is the circuit board; 2-5 is the power supply chamber;
2-6 is the light-emitting module; 2-7 is the framework;
2-81 is the first cooling hole; 2-82 is the second cooling
hole; and 2-9 is the cooling fin.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0078] The invention will be described in detail with ref-
erence to specific embodiments and drawings. The fol-
lowing embodiments will help provide further under-
standing of the invention for those skilled in the art, and
not in any way limit the invention. It shall be noted that
several variants and improvements can be made without
departing from concept of the invention for those of or-
dinary skill in the art. All these fall within the protection
scope of the invention.

Embodiment 1

[0079] The embodiment relates to a preparation meth-
od for a coating type three-dimensional circuit and its
application in a lamp base without circuit board. In the
embodiment, according to the preparation method of the
invention, a three-dimensional circuit is manufactured on
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a first lamp base 1 having a three-dimensional structure
on a surface of the base 1. The specific embodiment and
process are as shown in FIGS. 1-3.

[0080] Figure 1 shows a flow block diagram of a proc-
ess for manufacturing the three-dimensional circuit ac-
cording to the invention. It can be seen that the manu-
facturing method comprises the following four steps of:
firstly, providing a base with a certain three-dimensional
structure, wherein the shape and the material of the base
are unspecified; secondly, coating the circuit layer on the
surface of the base according to a pre-designed or con-
ceived circuitdiagram; then, placing the base coated with
the circuit layer into a heater for sintering reinforcement;
and finally, cooling and obtaining the base, wherein the
base has a three-dimensional circuit.

[0081] Figure 2 shows a structure diagram of the lamp
base having the three-dimensional circuit manufactured
by using the process of the invention. The manufacturing
steps are as follows: (1) providing a first lamp base 1,
wherein the surface of the first lamp base 1 has a three-
dimensional structure; (2) operating a dispenser to coat
a first conductive silver paste 2 on the surface of the first
lamp base 1 according to programs prepared by an SCM
(Single Chip Microcomputer); dipping a second conduc-
tive silver paste manually, coating the second conductive
silver paste 3 on the surface of the base 1 with a brush;
(3) putting the first lamp base 1 coated with the first con-
ductive silver paste 2 and the second conductive silver
paste 3 in a high temperature furnace, baking, and taking
out the lamp base after drying the first conductive silver
paste 2 and the second conductive silver paste 3; and
(4) putting the obtained first lamp base 1 in the shade to
dry naturally, wherein the first lamp base 1 has the three-
dimensional circuit.

[0082] It can be seen from Figure 2 that the first lamp
base 1 is not provided with the circuit board, and the
surfaceis notaplane, buthas a certain three-dimensional
structure. The three-dimensional structure specifically
comprises a first boss 4 and a square groove 5. The first
lamp base 1 is integrally trumpet-shaped, made of heat-
resistant plastic materials, and has a good thermal con-
ductivity. The firstlamp base 1 may also be made of other
materials with good thermal conductivity, such as ceram-
ic or polymer materials. The circuit layer is coated on the
surface ofthe firstlamp base 1 in mechanical and manual
ways. The circuit layer comprises the first conductive sil-
ver paste 2 and the second conductive silver paste 3,
and may also be replaced by other liquid or powder coat-
ings containing metal components, such as soldering tin.
The first conductive paste 2 is coated by the dispenser,
covers the upper surface of the lamp base 1 and partially
passes through the first boss 4; and the second conduc-
tive paste 3 is dipped by technical personnel with the
brush and then coated on the first lamp base 1, and par-
tially passes through the square groove 5. The thickness-
es of the first conductive silver paste 2 and the second
conductive silver paste 3 are 20 um or more, preferably
50 wm. The thickness is adjusted by a built-in system of
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the dispenser; in the embodiment, the thickness of the
first conductive silver paste 2 is determined to be 50 pum
to meet requirements of electrical parameters required
by a manufactured lamp. The electrical parameters com-
prise resistance, voltage, and current. When the thick-
nesses of the first conductive silver paste 2 and the sec-
ond conductive silver paste 3 are less than 20 um, it may
be hard to bear the voltage applied thereon, and the ex-
cessive current passing through the first conductive silver
paste 2 and the second conductive silver paste 3 may
burn out the circuit. The dispenser coats the first conduc-
tive silver paste 2 on the first lamp base 1 by a pressure
extrusion way. The dispenser comprises a dispensing
device; the conductive silver paste is extruded from a
needle tube by the dispensing device under an internal
pressure, and smoothly moves on a prepared path, to
complete the coating of the first conductive silver paste
2. The first lamp base 1 coated with the circuit layer is
placed in the high temperature furnace for about 1.5
hours, and is baked by controlling the temperature at
about 600°C; and the heating is stopped after the circuit
layer is dried. The baking lasted for one hour at this tem-
perature can greatly improve the adhesive force of the
first conductive silver paste 2 and the second conductive
silver paste 3, so that the circuit layer is tightly sintered
on the first lamp base 1. When the temperature is below
100°C, itis hard to achieve the purpose of heating; when
the temperature is too high, above 1000°C, it is likely to
burn out the first lamp base 1. The first lamp base 1 is
taken out and dried naturally, and the first lamp base 1
has the three-dimensional circuit.

[0083] Figure 3 shows a structure diagram of the dis-
penser used in the process for manufacturing the lamp
base 1 as shown in Figure 2 through the process of the
invention. The dispenser is produced by SHENZHEN
CITY Linden High Tech Co., LTD., CHINA, and has a
model of SD300. The dispenser can dispense according
to a drawn CAD drawing, can also dispense through the
programs prepared by the SCM, which positions accu-
rately. ltalso has a function of high-frequency dispensing.
The dispensing device of the dispenser can be filled with
slurry having a certain viscosity for dispensing. The dis-
penser also has an advanced control system which can
control the pressure, dispensing speed and dispense vol-
ume of the dispensing device as required.

Embodiment 2

[0084] The embodiment relates to the application of
the preparation method for the coating type three-dimen-
sional circuit on an LED bulb lamp without circuit board.
[0085] Figure 4 shows the LED bulb lamp of the em-
bodiment. The LED bulb lamp comprises a bulb 6, light-
emitting chips 8, a second lamp base 12 and a lamp
holder 13. Compared with a traditional bulb lamp, the
LED bulb lamp omits the circuit board, and the circuit is
directly laid on the second lamp base 12, and more im-
portantly, the circuit appears on the second lamp base
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12 in the form of a three-dimensional circuit. The advan-
tages of omitting the circuit board are that the path for
transferring the heat from the light-emitting chips 8 to the
second lamp base 12 can be shortened, and thermal
resistance can be greatly reduced, thereby improving the
cooling efficiency of the lamp. The emergence of the
three-dimensional circuit not only diversifies the shape
of the second lamp base 12, but also can help the tech-
nical personnel to control the arrangement positions and
angles of the chips more reasonably, thereby achieving
the light distribution requirements. When the three-di-
mensional circuit is manufactured on the bulb lamp, the
process method of the invention is used; and the circuit
layeris used for manufacturing the three-dimensional cir-
cuit on the second lamp base 12 through using a pro-
grammable equipment, manual coating or the combined
mode of using the programmable equipment and manual
coating.

[0086] From a structural point of view, the bulb 6 is
located at an uppermost end of the lamp, wherein the
bulb 6 is a transparent lamp shade. Four light-emitting
chips 8 are located within the bulb 6; and pairwise welded
to the second lamp base 12. The second lamp base 12
is a trumpet-shaped ceramic base, and has a three-di-
mensional structure on an upper surface thereof. The
three-dimensional structure more specifically comprises
a second boss 9 and an arched projection 10. In order
to achieve the light distribution requirements, two light-
emitting chips 8 are respectively arranged at two sides
ofthe second boss 9, and another two light-emitting chips
8 are respectively arranged on two sliding slope surfaces
of the arched projection 10. The upper surface of the
second lamp base 12 is coated with the sintered three-
dimensional circuit, wherein the three-dimensional circuit
is more particularly a third conductive silver paste 7, i.e.,
the circuit layer coated on the surface of the second lamp
base 12. The thickness ofthe third conductive silver paste
7 is above 20 pm, preferably 50 um. At this thickness,
the voltage applied to the third conductive silver paste 7
and the current passing through the third conductive sil-
ver paste 7 are in a normal range after the LED bulb lamp
is powered on, are not likely to burn out the circuit, and
can maintain the normal operation of the LED bulb lamp.
The third conductive silver paste 7 partially covers sur-
faces of the second boss 9 and the arched projection 10,
and positive and negative pins of the light-emitting chips
8 are all in contact with the third conductive silver paste
7 to ensure the electrical connection. The second lamp
base 12 has two electrical holes and a central process
hole; and an electrical cable 11 is connected with the
third conductive silver paste 7, penetrates through the
electrical holes and is connected to a driving device in
the lamp holder 13, to complete the electrical circuits of
the entire lamp.

Embodiment 3

[0087] The embodiment relates to the application of
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the preparation method for coating type three-dimension-
al circuit on an electronic device without circuit board.
[0088] The structure diagram of the circuit board more
common on the market and manufactured by the tradi-
tional process is shown in Figure 5. It can be seen that
the entire plate 14 has a flat plate structure, on which a
first circuit layer 15 is laid. A first device 16 and a second
device 17 are mounted at a predetermined position of
the plate 14, fixed on the plate 14 by welding spots 18
and communicated with the first circuit layer 15, wherein
the first circuit layer 15 is formed by etching away the
excess copper through photoresist etching process and
welding a layer of tin. While positions of the first circuit
layer 15, the welding spots 18, the first device 16 and the
second device 17 are photocopied or printed on the plate
14 by utilizing pre-drawn drawings. Finally, the first de-
vice 16 and the second device 17 are fixed on the plate
14 by the welding spots 18 and interconnected with the
first circuitlayer 15. Meanwhile, in the photocopying print-
ing process, in order to clearly and accurately reflect the
positions of the respective components and circuits on
the plate 14, the plate 14 of the circuit board is required
to be a two-dimensional panel with a flat surface and
without any three-dimensional structure, thereby greatly
limiting the operation freedom of people to design and
manufacture the circuit boards. Moreover, in some spe-
cial cases, the space occupied by the circuit board in the
horizontal direction may be limited. The first device 16
and the second device 17 have some mutual influence
on the electromagnetic and thermal aspects. A certain
spaced distance is required to eliminate the influence,
so that it brings challenges to the design of planar circuit.
[0089] The schematic diagram showing that the sub-
strate of the electronic device of the embodiment has not
been coated with the circuit layer is shown in Figure 6.
The substrate 19 is generally square and mainly made
of ceramic. The substrate 19 has a relatively complicated
structure and comprises multiple depressions. A circular
groove 20 is formed in the center of the substrate 19, and
the edge of the circular groove 20 has a certain slope.
Meanwhile, two groups of third bosses 21 are located
within the circular groove 20. The two groups of the third
bosses 21 are connected with each other by an approx-
imately semi-circular downwards arched structure 22.
The circular groove 20, the third bosses 21 and the down-
wards arched structure 22 form a certain three-dimen-
sional structure on the substrate 19. The substrate 19 as
shown in the figure has not been coated with the circuit
layer.

[0090] Figure 7 is a schematic diagram showing that
the substrate of the electronic device in Figure 6 has been
coated with circuit layer and installed with component.
The substrate 19 is coated with a second circuit layer 23
by using the process of this invention and the thickness
of the second circuit layer 23 is 20 wm or above. In order
to meet the normal operation of each electronic compo-
nent in the substrate 19, preferably, the thickness of the
coated circuit layer 23 is 40 um. The first component 24,
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the second component 25 and other components are
welded in corresponding positions of the substrate 19.
The positive and negative pins of the first component 24
and the second component 25 are in contact with the
second circuit layer 23. The first component 24 and sec-
ond component 25 are selected from a group consisting
of resistors, capacitors, inductors, triodes and integrated
chips. There is certain electromagnetic interference be-
tween the first component 24 and the second component
25. A certain spaced distance is required to eliminate the
electromagnetic interference. Since the second circuit
layer 23 is coated on the surface of the substrate 19 hav-
ing the three-dimensional structure, the substrate 19 has
a three-dimensional circuit, which allows the first com-
ponent 24 and the second component 25 to be in the
same horizontal plane, and spaced at a certain distance,
to make up the defect that the first component 24 and
the second component 25 are not spaced sufficiently due
to limited space of the substrate 19 in the horizontal di-
rection. Additionally, the three-dimensional structure on
the surface of the substrate 19 may be more complex
and diverse, not just limited to boss, groove, etc. In this
case, the three-dimensional circuit can still be formed by
a coating circuit layer on the substrate, to completely get
rid of the constraint of the circuit board on the circuit pro-
duction and design.

[0091] Figure 8 is a schematic diagram of a preferred
embodiment of the electronic device in the embodiment.
The main structure of the electronic device comprises a
substrate 19, an electronic component and an outer
housing 26. The electronic device is not installed with
circuit board and electrical function of the electronic de-
vice is achieved by directly manufacturing three-dimen-
sional circuit on the surface of the substrate 19. After a
three-dimensional circuit is formed on the surface of the
substrate 19 and installed with electronic component, it
is encapsulated by the outer housing 26, to compose a
complete electronic device with a certain function.
[0092] In conclusion, the three-dimensional circuit is
produced by the manufacturing method of the invention,
so it is possible to get rid of the constraint that the circuit
board must be a planar plate structure, and has very high
feasibility. In addition, due to the simple process and non-
pollution, the specific application of this technical solution
can better meet the trend of low-carbon environment in
the whole society.

[0093] An LED lighting device according to the inven-
tion comprises a base 2-1, an LED light-emitting unit, a
lamp shade 2-3 and a power supply chamber 2-5. The
lamp shade 2-3 is made of a thermally-conductive and
transparent solid material with good heat conduction. The
LED light-emitting chips of the LED light-emitting unit are
fixed to the base 2-1. The lamp shade 2-3 is disposed
on the base 2-1 and directly contacts with the base 2-1,
to cover the LED light-emitting unit. The thermally-con-
ductive surface 2-32 on the inner surface of the lamp
shade 2-3 closely fits with the upper surface of the base
2-1, to compose a heat flow path and achieve the heat
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dissipation function. The inner surface of the correspond-
ing area of the lamp shade 2-3 and the LED light-emitting
chips 2-2 forms a specific shape of space structure ac-
cording to the design needs, to change the light intensity
distribution. The inner surface of the corresponding area
of the lamp shade 2-3 and the LED light-emitting unit or
the LED light-emitting chips, namely the light distribution
surface, together with the upper surface of the base,
forms a light distribution chamber accommodating the
LED light-emitting unit. The thermally-conductive surface
2-32 is regarded as a part of the inner surface of the lamp
shade 2-3, and the thermally-conductive surface 2-32
itself can participate in light distribution by using light re-
flection and/or refraction. Therefore, technical solutions
using the thermally-conductive surface 2-32 to partici-
pate in light distribution also belong to the non-limiting
embodiments protected by the invention.

[0094] The upper surface of the base 2-1 isflat, curved,
or in a shape of multi-planar combination. The base 2-1
can employ a hollow structure to increase air circulation
and enhance heat dissipation, for example, afirst cooling
hole 2-81 is arranged in the middle of the base 2-1, to
increase air circulation and enhance heat dissipation.
Correspondingly, a second cooling hole 2-82 is arranged
in the corresponding position of the lamp shade 2-3 and
the base 2-1. The number of LED light-emitting chips is
one or more.

[0095] Thelamp shade 2-3 has alightdistribution func-
tion, and is made of ceramic, glass or other highly ther-
mally-conductive materials with light transmission per-
formance. The outer surface of the lamp shade 2-3 is
designed into a specific shape according to the actual
needs. The base 2-1 is arranged on the power supply
chamber 2-5, to realize independent heat dissipation re-
spectively. The base 2-1 can be a metal base coated with
an insulating layer, a ceramic base, etc.

Embodiment 4

[0096] Next, Embodiment 4 will be described in detail
with reference to Figure 2-1 and Figure 2-2.

[0097] The LED lighting device is an LED bulb lamp.
The LED bulb lamp mainly comprises a base 2-1, sixteen
LED light-emitting chips 2-2, a circuit board 2-4, a lamp
shade 2-3 and a power supply chamber 2-5. The base
2-1is an aluminum base coated with an insulating layer
and with a planar upper surface. The circuit board 2-4 is
located on the aluminum base and the sixteen LED light-
emitting chips 2-2 are arranged on the circuit board 2-4.
The lamp shade 2-3 is a solid transparent glass. The
lamp shade 2-3 directly contacts with the base 2-1 and
covers the base 2-1 to package the LED light-emitting
chips and the circuit board inside. The light distribution
surface 2-31 is arranged on the inner surface corre-
sponding to the LED light-emitting chips 2-2, but not ad-
hered to the LED light-emitting chips 2-2, so as to form
a light distribution chamber together with the upper sur-
face of the base. The thermally-conductive surface 2-32
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is distributed in the central region and the edge region of
the inner surface and completely fits with the upper sur-
face of the base 2-1, to achieve light transmission and
heat dissipation. The base 2-1 has a non-hollow struc-
ture. Cooling fins 2-9 are arranged on the outer surface
of the base 2-1 to increase the cooling area. An electrical
hole for passing through a wire is formed on the base.
One end of the wire is connected to the circuit board, and
the other end thereof is connected to the power supply
in the power supply chamber 2-5 by passing through the
electrical hole. The power supply chamber 2-5 and the
base are integrally formed. The cavity of the power supply
chamber is not communicated with the base 2-1, to re-
alize independent heat dissipation. Or, the power supply
chamber 2-5 is made of plastic as an independent struc-
ture, and not communicated with the base 2-1. The base
2-1 is connected with the power supply chamber in a
screwing mode.

Embodiment 5

[0098] Next, Embodiment 5 will be described in detail
with reference to Figure 2-3 and Figure 2-4.

[0099] The LED lighting device may be an LED bulb
lamp. The LED bulb lamp mainly comprises a base 2-1,
twelve LED light-emitting chips 2-2, a circuit coating, a
lamp shade 2-3 and a power supply chamber 2-5. The
base 2-1 is a ceramic base 2-1 with a curved upper sur-
face, and the shape of the base is shown in Figure 2-3
and Figure 2-4. The circuit coating is a conductive silver
paste, which is directly coated on the upper surface of
the base. The LED light-emitting chips are arranged on
aconvex curved surface on the upper surface of the base
2-1. The upper surface of the base 2-1 is directly coated
with the circuit coating to connect all chips with the power
supply, and the electrode pins of the light-emitting chips
are electrically connected with the circuit coating. The
circuit coating material is a conductive silver paste. The
lamp shade 2-3 is a solid transparent ceramic, which is
made of PLZT. The lamp shade 2-3 directly contacts and
engages with the base 2-1, and covers the base 2-1 to
package the LED light-emitting chips 2-2 and the circuit
coating inside. The light distribution surface 2-31 is ar-
ranged on the inner surface corresponding to the LED
light-emitting chips 2-2, but not adhered to the LED light-
emitting chips 2-2, so as to form a light distribution cham-
ber together with the upper surface of the base. The ther-
mally-conductive surface 2-32 is distributed in the central
region and the edge region of the inner surface and com-
pletely fits with the upper surface of the base 2-1, to
achieve light transmission and heat dissipation. The pow-
er supply chamber 2-5 has an independent structure,
which is not communicated with the base 2-1. The base
2-1 is connected with a housing of the power supply
chamber 2-5 in socket manner, to realize independent
heat dissipation respectively. Preferably, the base 2-1
has a completely hollow structure to achieve cross ven-
tilation.
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Embodiment 6

[0100] Next, Embodiment 6 will be described in detail
with reference to Figure 2-5 and Figure 2-6.

[0101] The LED lighting device may be a unitized LED
lighting device. Each LED lighting device is regarded as
an LED light-emitting unit in the entire lighting system.
Each LED light-emitting unit mainly comprises a base
2-1, four LED light-emitting chips 2-2 and a lamp shade
2-3. The base 2-1 is an aluminum base coated with an
insulating material. A circuit board 2-4 is installed on the
base 2-1 and the LED light-emitting chips 2-2 are ar-
ranged on the circuit board 2-4. The lamp shade 2-3 is
a solid transparent ceramic, which is made of polycrys-
talline AION. The lamp shade 2-3 directly contacts with
the base 2-1 and covers the base 2-1 to package the
LED light-emitting chips 2-2 and the circuit board 2-4 in-
side. The light distribution surface 2-31 is arranged on
the inner surface corresponding to the LED light-emitting
chips 2-2, but not adhered to the LED light-emitting chips
2-2, so as to form a light distribution chamber together
with the upper surface of the base. The thermally-con-
ductive surface 2-32 is distributed in the central region
and the edge region of the inner surface and completely
fits with the upper surface of the base 2-1, to achieve
light transmission and heat dissipation. The base 2-1 has
a non-hollow structure. Cooling fins 2-9 are arranged on
an outer surface of the base 2-1 to increase the cooling
area. A plurality of LED light-emitting units can be com-
bined to form a lighting system.

Embodiment 7

[0102] Next, Embodiment 7 will be described in detail
with reference to Figure 2-7, Figure 2-8 and Figure 2-9.
[0103] The LED lighting device may be a modular LED
lighting device, which is mainly comprises a light-emitting
module 2-6 and a framework 2-7. The modular LED light-
ing device comprises one base 2-1, twenty four LED light-
emitting chips 2-2 and eight lamp shades 2-3. The base
2-1 is an aluminum base coated with an insulating ma-
terial. A circuit coating is coated on the insulating mate-
rial. The twenty four LED light-emitting chips 2-2, in
groups of three, are arranged on the base 2-1 coated
with the insulating material, and connected with each oth-
er through the circuit coating. The circuit coating is a con-
ductive copper paste. The eight lamp shades 3 are the
solid transparent ceramics, which are made of YAG. The
outer surface of every lamp shade is hemispherical and
covers the base 2-1. Each lamp shade 2-3 packages
three corresponding LED light-emitting chips 2-2 inside.
The light distribution surface 2-31 is arranged on the inner
surface corresponding to the LED light-emitting chips
2-2, but not adhered to the LED light-emitting chips 2-2,
so as to form a light distribution chamber together with
the upper surface of the base. The thermally-conductive
surface 2-32 is distributed in the central region and the
edge region of the inner surface and completely fits with
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the upper surface of the base 2-1, to achieve light trans-
mission and heat dissipation. The base 2-1 has a non-
hollow structure. Cooling fins 2-9 are arranged on the
outer surface ofthe base 2-1 to increase the cooling area.
Nine light-emitting modules 2-6 are connected to the
framework 2-7 to form a complete modular LED lighting
system, as shown in Figure 2-10.

Embodiment 8

[0104] Next, Embodiment 8 will be described in detail
with reference to Figure 2-10 and Figure 2-11.

[0105] The LED lighting device may be an LED bulb
lamp. The LED bulb lamp mainly comprises a base 2-1,
twelve LED light-emitting chips and a highly thermally-
conductive lamp shade 2-3. The base 2-1 is a ceramic
base 2-1 with a curved upper surface, and the shape of
the base is shown in Figure 2-9 and Figure 2-10. The
base 2-1is coated with a circuit coating; the circuit coating
is conductive silver-palladium alloy slurry. A first cooling
hole 2-81 is arranged in the middle of the base 2-1. The
LED light-emitting chips 2-2 are disposed on the upper
surface of the base 2-1 except for the cooling hole, and
connected with each other through the circuit coating.
The lamp shade 2-3is a solid transparent ceramic, which
is made of MgAl,O,4. A second cooling hole 2-82 in the
same size is arranged in the middle position correspond-
ing to the first cooling hole 2-81 of the base 2-1, to achieve
air circulation. The inner surface of the lamp shade 2-3
in contact with the base 2-1 is a curved surface corre-
sponding to the shape of the base 2-1. The lamp shade
2-3 directly contacts with the base 2-1, and covers the
base 2-1 to package the LED light-emitting chips 2-2 and
the circuit coating inside. The light distribution surface
2-31 is arranged on the inner surface corresponding to
the LED light-emitting chips 2-2, but not adhered to the
LED light-emitting chips 2-2, so as to form a light distri-
bution chamber together with the upper surface of the
base. The thermally-conductive surface 2-32 is distribut-
ed in the central region and the edge region of the inner
surface and completely fits with the upper surface of the
base 2-1, to achieve light transmission and heat dissipa-
tion. The base 2-1 has a completely hollow structure to
achieve cross ventilation. The housing of power supply
chamber 2-5 is not communicated with the base 2-1. The
base 2-1 is connected with a housing of the power supply
chamber 2-5 in screwing mode, to realize independent
heat dissipation respectively.

Embodiment 9

[0106] Next, Embodiment 9 will be described in detail
with reference to Figure 2-12 and Figure 2-13.

[0107] The LED lighting device comprises a base 2-1,
two to twenty five LED light-emitting chips 2-2 and alamp
shade 2-3. The base 2-1 is a square ceramic base 2-1.
A circuit board 2-4 is arranged on the base 2-1. The LED
light-emitting chips 2-2 are arranged on the circuit board
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2-4. The lamp shade 2-3 is a solid transparent ceramic.
The transparent ceramic is a square corresponding to
the base 2-1 and covers the base 2-1, to package all LED
light-emitting chips 2-2 and the circuit board 2-4 inside.
The light distribution surface 2-31is arranged on the inner
surface corresponding to the LED light-emitting chips
2-2, but not adhered to the LED light-emitting chips 2-2,
so as to form a light distribution chamber together with
the upper surface of the base. The thermally-conductive
surface 2-32 is distributed in the central region and the
edge region of the inner surface and completely fits with
the upper surface of the base 2-1, to achieve light trans-
mission and heat dissipation.

Embodiment 10

[0108] Next, Embodiment 10 will be described in detail
with reference to Figure 2-19 and Figure 2-20.

[0109] The LED lighting device may be an LED bulb
lamp. The LED bulb lamp mainly comprises a base 2-1,
thirty six LED light-emitting chips 2-2, a circuit board, a
highly thermally-conductive lamp shade and a power
supply chamber. The base is a ceramic base with a planar
upper surface; the circuit board is disposed on the base,
and the LED light-emitting chips are disposed on the cir-
cuit board. The lamp shade is solid transparent plastic.
The lamp shade directly contacts with the base, and cov-
ers the LED light-emitting chips and the circuit board.
The light distribution surface and the upper surface of
the base form a light distribution chamber accommodat-
ing the LED light-emitting unit. The thermally-conductive
surface is distributed in the central region and the edge
region of the inner surface, and closely fits with the upper
surface of the base, to compose a heat flow path. The
thermally-conductive surface covers 10%, 40% or 55%
of the projected area of the entire inner surface. The base
has a non-hollow structure. Cooling fins are arranged on
an outer surface of the base. An electrical hole for passing
through the wire is formed on the base. One end of the
wire is connected to the circuit board, and the other end
thereof is connected to the power supply in the power
supply chamber by passing through the electrical hole.
The power supply chamber is made of ceramic. The pow-
er supply chamber is fixedly connected with the base,
and not communicated with the base, to realize inde-
pendent heat dissipation respectively.

[0110] The above-mentioned Embodiment 5 to Em-
bodiment 10 can be regarded as the changed embodi-
ments and preferred embodiments of Embodiment 4, and
can be regarded as the changed embodiment and pre-
ferred embodiment of each other.

[0111] Theabove specificembodiments and examples
only aim to facilitate description of the invention but not
to limit it; in case of not separating from the spirit of the
invention, a variety of simple deformations and modifica-
tions made by technicians familiar with the industry shall
still fall within the scope of patent protection of the inven-
tion.
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Claims

Apreparation method for a coating type three-dimen-
sional circuit, comprising steps of:

(A) providing a base, wherein the base is a phys-
ical entity having a three-dimensional structure
on a surface of the base;

(B) coating a circuit layer on the surface of the
base by using a programmable coating equip-
ment, manual coating or a combined mode of
using the programmable coating equipment and
manual coating, wherein the circuit layer is a lig-
uid or powder coating containing metal materi-
als, and a thickness of the circuit layer is 20 pm
or more;

(C) baking the base coated with the circuit layer
at a temperature of 100-1,000°C until the circuit
layer is dried; and

(D) obtaining a base provided with the three-
dimensional circuit after cooling.

The preparation method for the coating type three-
dimensional circuit according to claim 1, wherein the
base is a columnar, massive, trumpet-shaped or
truncated pyramid-shaped physical entity having the
three-dimensional structure on the surface.

The preparation method for the coating type three-
dimensional circuit according to claim 1, wherein the
three-dimensional structure is selected from a group
consisting of boss, groove, arched projection and
sinking structure.

The preparation method for the coating type three-
dimensional circuit according to claim 1, wherein the
base is made of a metal with an insulating material,
polymer material, heat-resistant plastic or ceramic.

The preparation method for the coating type three-
dimensional circuit according to claim 1, wherein the
base is a lamp base.

The preparation method for the coating type three-
dimensional circuit according to claim 1, wherein the
programmable coating equipment is capable of
reading drawn CAD drawings to automatically draw
a circuit layer pattern.

The preparation method for the coating type three-
dimensional circuit according to claim 1, wherein the
programmable coating equipment is capable of di-
rectly drawing a required circuit layer pattern through
programming of a single-chip microcomputer (SCM).

The preparation method for the coating type three-
dimensional circuit according to claim 1, wherein the
programmable coating equipment is a dispenser.
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The preparation method for the coating type three-
dimensional circuit according to claim 8, wherein the
dispenser comprises a dispensing device.

The preparation method for the coating type three-
dimensional circuit according to claim 9, wherein the
dispensing device has degrees of freedom in three
directions of X, Y and Z.

The preparation method for the coating type three-
dimensional circuit according to claim 9, wherein the
dispensing device is able to smoothly move in a syn-
thesis route of three dimensions of X, Y and Z.

The preparation method for the coating type three-
dimensional circuit according to claim 1, wherein the
circuit layer is metal slurry.

The preparation method for the coating type three-
dimensional circuit according to claim 1, wherein the
cooling method is drying, air drying or instrument
cooling.

An LED bulb lamp without a circuit board, comprising
a bulb, light-emitting chips, a lamp base and a lamp
holder, wherein the lamp base is provided with a
three-dimensional circuit; the three-dimensional cir-
cuit is a circuit layer coated on a surface of the lamp
base through coating process, and a thickness of
the circuit layer meets electrical indicators of the bulb
lamp.

The LED bulb lamp without the circuit board accord-
ing to claim 14, wherein the lamp base is a trumpet-
shaped ceramic base having a three-dimensional
structure on an upper surface thereof.

The LED bulb lamp without the circuit board accord-
ingto claim 14, wherein the three-dimensional struc-
ture comprises a boss and an arched projection.

The LED bulb lamp without the circuit board accord-
ing to claim 14, wherein the light-emitting chips are
welded on the lamp base.

The LED bulb lamp without the circuit board accord-
ing to claim 14, wherein electrode pins of the light-
emitting chips contact the circuit layer.

The LED bulb lamp without the circuit board accord-
ing to claim 14, wherein the coating process is able
to be achieved by using a programmable coating
equipment, manual coating or a combined mode of
using the programmable coating equipment and
manual coating.

The LED bulb lamp without the circuit board accord-
ing to claim 14, wherein the circuit layer is a conduc-
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tive silver paste.

The LED bulb lamp without the circuit board accord-
ing to claim 14, wherein the electrical indicators com-
prise a maximum voltage and a maximum current
which are able to be borne by the circuit layer.

The LED bulb lamp without the circuit board accord-
ing to claim 21, wherein a thickness of the circuit
layer is 20 pm or more.

An electronic device without a circuit board, compris-
ing asubstrate, an electronic componentand a hous-
ing, wherein the substrate is provided with a three-
dimensional circuit; the three-dimensional circuit is
a circuit layer coated on a surface of the substrate
through coating process, and a thickness of the cir-
cuit layer meets electrical indicators of the electronic
component.

The electronic device without the circuit board ac-
cordingto claim 23, wherein the substrate is a square
ceramic substrate having a three-dimensional struc-
ture on the surface thereof.

The electronic device without the circuit board ac-
cording to claim 24, wherein the three-dimensional
structure comprises a boss, a groove and a down-
wards arched structure.

The electronic device without the circuit board ac-
cording to claim 23, wherein the electronic compo-
nent is welded on the lamp base.

The electronic device without the circuit board ac-
cording to claim 23, wherein electrode pins of the
electronic component contact the circuit layer.

The electronic device without the circuit board ac-
cording to claim 23, wherein the electrical indicators
comprise a maximum voltage and the maximum cur-
rent which are able to be borne by the circuit layer.

The electronic device without the circuit board ac-
cording to claim 28, wherein a thickness of the circuit
layer is 20 pm or more.

An LED lighting device, comprising: a base, an LED
light-emitting unit and a lamp shade, wherein:

the LED light-emitting unit is arranged on an up-
per surface of the base; the lamp shade contacts
with the base directly, and covers the LED light-
emitting unit; the LED light-emitting unit com-
prises a plurality of LED light-emitting chips and
a circuit coating; the circuit coating is directly
coated on the upper surface of the base; the
LED light-emitting chips are directly disposed on
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the upper surface of the base, and electrode pins
of the light-emitting chips are electrically con-
nected with the circuit coating;

the lamp shade has an outer surface and an
inner surface; the outer surface is a light exit
surface; the inner surface comprises a light dis-
tribution surface and a thermally-conductive sur-
face, wherein the light distribution surface is ar-
ranged on an inner surface region correspond-
ing to the LED light-emitting chips; a gap is
formed between the light distribution surface
and the LED light-emitting chips, to form a light
distribution chamber together with the upper
surface of the base; the thermally-conductive
surface is arranged on an inner surface part oth-
er than a part where the LED light-emitting chips
are installed on the base, or an inner surface
region corresponding to the entire upper sur-
face, and closely fits with the base; and the ther-
mally-conductive surface is at least distributed
in a central region and an edge region of the
inner surface.

The LED lighting device according to claim 30,
wherein the inner surface of the lamp shade consists
ofthelightdistribution surface and the thermally-con-
ductive surface.

The LED lighting device according to claim 30,
wherein the central region covers 10-55% of a pro-
jected area of the entire inner surface.

The LED lighting device according to claim 30,
wherein the lamp shade is made of transparent ce-
ramic or glass.

The LED lighting device according to claim 33,
wherein the transparent ceramic is selected from a
group consisting of PLZT (Plomb Lanthanum Zirco-
nate Titanate), CaF,, Y503, YAG (yttrium aluminum
garnet), polycrystalline AION and MgAl,Oy,.

The LED lighting device according to claim 30,
wherein the circuit coating is a liquid or powder coat-
ing containing metal material; a thickness of the cir-
cuit layer of the circuit coating is 20 um or above.

The LED lighting device according to claim 35,
wherein the metal material of the circuit coating is
selected from a group consiting of molybdenum,
manganese, tungsten, silver, gold, platinum, silver-
palladium alloy, copper, aluminum and tin material.

The LED lighting device according to claim 30,
wherein the upper surface of the base is flat, curved,

or in a shape of multi-planar combination.

The LED lighting device according to claim 30,
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wherein the outer surface of the lamp shade is made
into specific curved shape in accordance with re-
quirements of light distribution; the inner surface in
contact with the base is a curved shape correspond-
ing to the upper surface of the base.

The LED lighting device according to claim 30,
wherein the base has a first cooling hole.

The LED lighting device according to claim 39,
wherein the lamp shade has a second cooling hole,
wherein, the second cooling hole is correspondingly
communicated with the first cooling hole.

The LED lighting device according to claim 30,
wherein the base is a metal base coated with an
insulating layer, or a base made of an insulating ma-
terial.

The LED lighting device according to claim 39,
wherein the base has a hollow structure; the first
cooling hole on the base is communicated with an
outside air through a side of the base.

The LED lighting device according to claim 30,
wherein the base has a non-hollow structure; cooling
fins are arranged on an outer surface of the base.

The LED lighting device according to claim 30, fur-
ther comprising a power supply chamber, wherein
the power supply chamber is not communicated with
the base, namely, a cavity of the power supply cham-
beris isolated from the base; an outer housing of the
power supply chamber is connected to the base in
inserting, clamping and screwing modes, to realize
independent cooling respectively.
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Put the base coated with a circuit layer in a heater for sintering reinforcement
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After cooling, obtain a base having a three-dimensional circuit

Figure 1

Figure 2

16



EP 3 102 011 A1

Figure 4

17



EP 3 102 011 A1

Figure 6

18



EP 3 102 011 A1

Figure 8

19



EP 3 102 011 A1

Figure 2-1

20



EP 3 102 011 A1

Figure 2-2

21



EP 3 102 011 A1

Figure 2-3

22



EP 3 102 011 A1

2-3 9-9

2-31
2-32

‘415% 2-1

o A

Figure 2-5

23



EP 3 102 011 A1

2-3 o
2-31 22
2-32
/2—1
L]
1]
Figure 2-6

Figure 2-7

24



EP 3 102 011 A1

Figure 2-9

25



EP 3 102 011 A1

2-82

2-81

Figure 2-10

26



EP 3 102 011 A1

2-31

2-81

Figure 2-11

Figure 2-12

27



EP 3 102 011 A1

2-3

2-2
e e W e N e W e 2-1

A\

Figure 2-13

2—31
2-32

Light distribution
surface

e Ny

¥ g, ¥ Thermally-
h/ conductive surface

Figure 2-14

Light distribution surface == w=—————-

Thermally-conductive surface

Figure 2-15

Light distribution surfaces w e

Thermally-conductive surface emm—e——e——n:

Figure 2-16

28



EP 3 102 011 A1

2—31

ight dz.stnbutmn .........
surface
Thermally-
o e P ot . conductive surface E——_—__=—_—_—

- -~ - - -

;,vf \,\‘ ’f}" “("'." !fp‘
— - u
Figure 2-1 7
112
111 .
110 S
108

—&- Beries 1
107 —1

106

105

104

1 O 3 A L ) 1 i i i i 1 L 1
5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% B0% 5% TO%

Figure 2-18

29



EP 3 102 011 A1

2-3

Figure 2-19

30



EP 3 102 011 A1

2—-31
2-32

Figure 2-20

31



10

15

20

25

30

35

40

45

50

55

EP 3 102 011 A1

International application No.

INTERNATIONAL SEARCH REPORT
PCT/CN2015/071639

A. CLASSIFICATION OF SUBJECT MATTER

HO5K 3/10 (2006.01) i; F21S 2/00 (2006.01) i; F21V 3/02 (2006.01) i; F21V 29/00 (2015.01) i; F21Y 101/02 (2006.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HOS5K 3/-; F218 2/-; F21V 3/-; F21V 29/-; F21Y 101/02

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
CNPAT, WPI, EPODOC, CNKI: coating, powder, fluid, glue injection, outer surface, silver paste, circuit, high temperature, SANSI;
CHEN, Bishou; XU, Li; WANG, Peng; LIU, Haibo; lampshade, light distribution, thermal conductivity, glue, groove, stereoscopic,

inner surface, double layer, double, three-dimensional, cover, heat+, light, LED

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 103796438 A (SHANGHAI SANSI TECHNOLOGY CO., LTD. et al.), 14 May 2014 1-29
(14.05.2014), description, paragraphs [0061]-[0075], and figures 1-8
PX CN 104006317 A (SHANGHAI SANSI TECHNOLOGY CO., LTD. et al.), 27 August 2014 30-44
(27.08.2014), description, paragraphs [0004]-[0045], and figures 1-20
PX CN 103791439 A (SHANGHAI SANSI TECHNOLOGY CO., LTD. et al.), 14 May 2014 30-44
(14.05.2014), description, paragraphs [0039]-[0047], and figures 1-4
Y CN 103423617 A (ELEMENTECH INTERNATIONAL CO., LTD.), 4 December 2013 1-29
(04.12.2013), description, paragraphs [0031]-[0039], and figures 1-3
Y CN 101737750 A (SOLVETEK TECHNOLOGY CORP. et al.), 16 June 2010 (16.06.2010), 1-29
description, paragraphs [0042]-[0044] and [0054]-[0064], and figure 7
X Further documents are listed in the continuation of Box C. X See patent family annex.
* Special categories of cited documents: “T” later document published after the international filing date

or priority date and not in conflict with the application but

“A” document defining the general state of the art which is not cited to understand the principle or theory underlying the

considered to be of particular relevance invention
“E” earlier application or patent but published on or after the “X” document of particular relevance; the claimed invention
international filing date cannot be considered novel or cannot be considered to involve

. . L . an inventive step when the document is taken alone
“L”  document which may throw doubts on priority claim(s) or

which is cited to establish the publication date of another
citation or other special reason (as specified)

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such

“0”  document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person
other means skilled in the art

“P” document published prior to the international filing date &” document member of the same patent family

but later than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

02 April 2015 (02.04.2015) 28 April 2015 (28.04.2015)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao LIN, Ting

Haidian District, Beijing 100088, China )
Facsimile No.: (86-10) 62019451 Telephone No.: (86-10) 82245584

Authorized officer

Form PCT/ISA/210 (second sheet) (July 2009)

32




EP 3 102 011 A1

International application No.

INTERNATIONAL SEARCH REPORT

PCT/CN2015/071639
5 C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
10 A CN 102291927 A (SHENZHEN ET LIGHTING CO., LTD.), 21 December 2011 30-44
(21.12.2011), description, paragraphs [0035]-[0047], and figure 6
A CN 101737750 A (SOLVETEK TECHNOLOGY CORP. et al.), 16 June 2010 (16.06.2010), 30-44
the whole document
CN 201688222 U (SHEN, Lihao), 29 December 2010 (29.12.2010), the whole document 30-44
15
JP 2011082074 A (TOSHIBA LIGHTING& TECHNOLOGY), 21 April 2011 (21.04.2011), 30-44
the whole document
A TW 201239250 A1 (CHEN, Hanguang et al.), 1 October 2012 (01.10.2012), the whole 1-44
document
20
25
30
35
40
45
50
55 Form PCT/ISA/210 (continuation of second sheet) (July 2009)

33



10

15

20

25

30

35

40

45

50

55

INTERNATIONAL SEARCH REPORT
Information on patent family members

EP 3 102 011 A1

International application No.

PCT/CN2015/071639

Patent Documents referred

Publication Date Patent Family Publication Date
in the Report
CN 103796438 A 14 May 2014 None
CN 104006317 A 27 August 2014 None
CN 103791439 A 14 May 2014 None
CN 103423617 A 04 December 2013 None
CN 101737750 A 16 June 2010 None
CN 102291927 A 21 December 2011 CN 102291927 B 28 August 2013
CN 201688222 U 29 December 2010 WO 2011150734 Al 08 December 2011
JP 2011082074 A 21 April 2011 JP 5333771 B2 06 November 2013
TW 201239250 A1 01 October 2012 TW 1445475 B 11 July 2014

Form PCT/ISA/210 (patent family annex) (July 2009)

34




	bibliography
	abstract
	description
	claims
	drawings
	search report

